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Introductinn

liquid argon shower counters are pronosed for various nasnetic

+ - .
e e storage ring detectors

The etfects of cross talk and strony magnetic filelds
In particular they simultaneousty wllow for an areal seguentation
in liquid &rpon shower counters : i . .
! ¥R s like a checker board {shower tuwers) - to achieve a good multi-

shower separation - and a longitudingl scpmentation for siiwwer

arowth.

Since there 1s constlerable capacity coupling between adjacent

thwers, cross talil between those might be a prebicen, In our chasber

Gerhard rnles and Cantred Loblelt : s ; PR
rerhard rnies an tt1Tet " tnis eoupling capac ity was 59 0l betwern two full towers,

WV,
if the feed-baci time of the chardge sengitive anplifier is nuch
<horter than the charvge collection time we wil] have a current
measurerent, jhus there will be no petential build~up to induce

eross talk.

Y oetrung swagnetic field affects the propapation of low enerpy electrons,

b & * . . N .
Abstracy Most of the lomizatien in a shower 1z nreduced by electrons of a fow

eV, Jwes a strovc magnetie {ield of perpendicular to the shower
: ar cad licud ry shower counters i he . . X . N . . \ .
A set of two puralled lewi/licuid arpgon sho cournts T tirection, affect tiv char:e denusition and the charde collectin
v 4 e 1 ani TR L Vet v hear )
tower structure have been built ani tested 1n oan electron hean ard so alter the emergy response aund resolution ?
of encrpies up to 3 deV. We heve anvestipated the electronic

- e Ligre 1 e two adjulining
cross talk and the shower leakape between the two Ju " he have comnstructed a shower counter module for the purjpose of

» . le or al s in vencral ound 1%, i
shower towers. The electronic cross talk was in gencrel around 1% measuring thuse effects.,

Furthermore the detector was cxnosed te & magnetic field of 1y kGaunss,.

The shower signale were pot atfected by this field,



IT. Description of the shower counter consisted of a charge-sensitive pre-anp., & shaping circuit,

a cable driver and ADUs with 250 channels. The content of the

1. Mechanical construction ADi"'s was transfered te a PDP 11 computer,

The two shower towers were constructed &3 a sechanical unit,

The shower cuunter was built as a stack of 73 plates of 1,24 em 3, bxperiiental set-up

thick, 10 cm high and 20 ¢m wide, Iu each plate there were two

lead converters (10 x 10 x 0,11 cmz) plued between two copper Tig. 4 sbows the experimental set-un, The shuwer counter was

coated fibreglass epoxy sheets (see fig., 1), The two copper exposed to an electron beum at enerygy settings between 0,3 and
surfaces (10 e¢m x 10 cm x 37 Pm) served as clectrodes, The 3,00 GeV. A h-fold coincidence was used as a trigger for data tahing.
plates were arranged to # stack with 72 gaps of 3 mm depth. The Measurements were done at various positions of the shower counter with
spacing was abtained by ceramic washers, and the whole stack was regpect to the bheam line {see fig. 1). This was to allow for a sepa-
bheld together by 4 fibreglass rods (F = 0.6 cm), ration of shower leakage and cross talk in the later analysis,

Since there were several dE/dx gaps interleaved, the actual length In & special run the detector wes exposed to a magnetic field of

of the detector was 40,8 ¢m and it provided 15 radiation lengths. 10 wGauss with the fieid direction perpendicular te the beam line and

the electric field across the gaps, The beasn energy was 3.0 GeV and
; . . . - . . 17 . § . _
The device was contained in an insulated box out of 5 mm stainless the entrance position was & 4. In this case ull detectors were connec
; 3 . . )
steel, size 72 x 22 x 12 ¢nm (sce fig, 2). The front cover had a ted to one arp,

2]
window of 4.5 x 18,3 cm” with a thickness of 3 mm,

The insulation was 5 ecm thich and was made ont of two layers of b, Hesults
Arnaflex with a laver of superinsulation foil betweernn Cooling was
B 1 It}
provided by liquid nitrogen flowing through the couling pochkets An example for the obtained pulse-height-spectra is shown in fig. 3. The

(see fig. 2), eross talk sigrals from the neighbeuring towers are given in fig. be - d.

They are similar to the pure noise spectra (fig, G6a - b), but slightly

2, Signal read out skifted, by 0.5 channels (front) and 4.5 channels (back), respectively.
When the tower exposed to the beam, was not connccted to the amplifiers
Fach converter plate carried 2 guadratic conper electrodes on either {(virtunl grounds) the cross talk was larger (fig. be - f).

side (see fiw, 1). Across the gaps a high voltage of 1.5 kV was

applied, The broadening of the shower with increasing depth caused a larger

leakage in the back parts while in the front towers a separation of
To keep capacities low enaugh for the amplifiers six subscquent gaps cross talk ané shower leakage was possible as can be seen by the
were connected serially and six suchk parallel series were connected initial flat development of tihe curve in fig. Fa.

. I . .

in paral[vl1' to form the front part., Another six series formed the

back part of one tower (see fig. 3). The capacity of ecach sector wus

250 pl (208 from the shower stack and 42 from signal lines}. The sigrals

of the four shower counter sectors, i,e. front and back part, left and

right, were connected to charge-sensitive-amplifiers, The amplifier line



The dependence of cross talk on shower energy for the front and the

back parts is shown in figs, =, 9, 19, 11, with constant heam entrance

124

position {4 1),

The amplificrs held down the cross talk tn 1% 0] the direct snower

signal for the front part at energics abuve 3 GeVe Without amplifiers

proundiny the struck towers, the cross tall sirnal wes T,

lhe results of the magnetic test are shonwn in 12, The threc

correspond to the cases n) full fivle (1o hitauss), b) zero field,

¢) full field with opposite pularitv. The shaower center and the

shower width are the sume in wll three cuascs, Obvieusly, there 1»

effect on the charge collection and shiower development.
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